Background: Acitretin is a widely used systemic retinoid in the treatment of psoriasis. Dosage of acitretin in not weight adjusted due to certain interindividual variations. Objective: To evaluate the clinical efficacy and effects on biochemical parameters of fixed tapering dosage of acitretin in patients with psoriasis administered over a period of 4 weeks. Materials and Methods: This was an observational study. The study included patients of psoriasis vulgaris in the age group of 18 and 65 years with a psoriasis area severity index (PASI) score of >10 which was not responsive to topical therapy and phototherapy. Patients were given oral acitretin daily at a dose of 25 mg BD for 2 weeks, which was later tapered to 25 mg OD for another 2 weeks. The clinical efficacy and biochemical parameters were assessed. Results: Out of the 18 patients, PASI 75 was achieved in 66% of the patients by the end of the third week. Significant elevations were noted in serum lipids during 4 weeks, which returned to normal limits or near baseline levels at the end of 4 weeks. Conclusion: Fixed tapering dose of acitretin is effective in psoriasis with minimal clinical and biochemical adverse events kEy words: Acitretin, fixed tapering dose, psoriasis
Introduction
Psoriasis is a chronic inflammatory skin disorder with a population prevalence ranging from 2% to 3%. [1, 2] Around 150,000 new cases of psoriasis are reported annually. [2] Psoriasis is associated with an increased risk of cardiovascular abnormalities, hypertension, dyslipidemia, atherosclerosis, diabetes mellitus, obesity, and depression. [2] Treatment approaches for psoriasis range from topical therapies for milder forms of disease to phototherapy, systemic agents used in combination or in a sequential manner for severe involvement. [1] Acitretin is a widely used systemic retinoid in the treatment of psoriasis. [3] It exerts an anti-inflammatory effect and normalizes the differentiation and decreases proliferation. [1] Though there is no consensus on the optimum effective dose of acitretin, higher doses of acitretin (50-75 mg) were found to be more effective than lower doses of 10 and 25 mg. [4, 5] Improvement begins about 2 weeks after starting treatment and is maximum after about 12 weeks. [5] Moreover, a sudden interruption of acitretin therapy is not known to produce a rebound effect resulting in a flare. [4, 6] Mucocutaneous adverse effects were one of the most common reasons for discontinuation of treatment, which were seen in higher incidence at doses of 50-75 mg daily. [5, 7, 8] Considering the above data, the response of acitretin in patients with psoriasis and the changes in biochemical parameters were analyzed over a short period of 4 weeks in a fixed tapering dose.
Patients and Methods
This was an observational study conducted in the department of dermatology of our tertiary care center over 6 months after obtaining approval from the institute's ethics committee. Among the psoriasis patients attending our clinic or inpatient admissions, those fulfilling the inclusion criteria were included in the study. Inclusion criteria were patients with chronic plaque psoriasis or psoriasis in exacerbation, of either sex in the age group between 18 and 65 years with a psoriasis area severity index (PASI) score of >10 which was not responsive to topical therapy and phototherapy. Pregnant and lactating
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. patients, patients with chronic alcohol intake, and patients unwilling for treatment were excluded. Female patients who were post-menopausal or tubectomized or had completed their family and were willing to maintain contraception for 1 month before, during, and at least 3 years after completion of treatment were enrolled in the study.
After a detailed history, informed consent, and physical examination, a baseline PASI scoring was done. Complete blood cell counts, liver and renal function tests, and lipid profile were performed prior to the initiation of therapy. Patients were given oral acitretin daily at a dose of 25 mg BD for 2 weeks, which was later tapered to 25 mg OD for another 2 weeks. During treatment, the above tests and clinical assessment with PASI scoring were repeated every week for 4 weeks. The data were evaluated using Student's t-test. Simultaneously active topical therapy and systemic antihistamines were given to these patients.
Results
A total of 18 patients (12 males, 6 females) fulfilled the criteria and were included in the study. The age group ranged 20-50 years. Out of the total number of patients, 10 had chronic plaque psoriasis and 8 were psoriasis in exacerbation.
The mean baseline PASI before starting therapy was 39.00 ± 9.73. Weekly PASI score is shown in Figure 1 . PASI 50 was achieved in 17 out of 18 (94%) patients by the end of the 2 nd week. PASI 75 was achieved in 66% and 100% of patients by the end of the 3 rd and 4 th week, respectively. The types of psoriasis and PASI changes are given in Table 1 .
Triglyceride, cholesterol, high density lipoprotein (HDL), low density lipoprotein (LDL), very low density lipoprotein (VLDL) were increased in 100%, 83%, 61%, 83%, 100% of the cases, respectively, above the baseline levels. The changes in the above parameters with respect to the normal levels are given in Figure 2 . Significant elevations were noted in triglyceride and VLDL with respect to their baseline levels in all 4 weeks with maximum changes in the 1 st and 2 nd week. Serum cholesterol showed a significant change with respect to the baseline value in the 2 nd and 3 rd week, whereas LDL changes were significant in the 3 rd and 4 th week [ Figure 3 ]. Changes in blood urea on the 2 nd , 3 rd , and 4 th week were found to be significant [ Figure 4 ]. Thirty-three percent (6 out of 18) had triglyceride levels above 200 during the course of therapy [ Figure 5 ]. Two patients complained of cheilitis, dry mouth, and dryness of palms at the end of the 3 rd week.
Discussion
Acitretin is a synthetic retinoid and a pharmacologically active metabolite of etretinate. [5] It offers a unique role in the treatment of psoriasis because its mechanism of action is different from that of other systemic drugs. [4] Cytosolic retinoic acid binding proteins, which transports retinoic acid to the cell nucleus, is markedly elevated in psoriatic lesions as compared to nonlesional skin, indicating a greater sensitivity of skin to retinoids. [9] Compared to etretinate, dosage of acitretin in not weight adjusted because the pharmacokinetics, efficacy, and adverse reaction profile of acitretin are subject to interindividual variations. [4] Dosage ranges from a low dose of 10 and 25 mg/day to higher dose of 50 or 75 mg/day. Higher dosages are more effective but also have an increased risk of adverse reactions. [4, 5] A study conducted by Murray et al. noted that 50 mg was the most effective dose and the mean effective dose was 41 mg. [10] Acitretin is effective in all form of psoriasis, particularly in pustular and erythrodermic variety. It can be combined with other systemic agents or therapeutic modalities. [1] There are few studies that have evaluated the short-term efficacy of acitretin in plaque psoriasis. A study that examined efficacy at 8 weeks in patients who received an initial dose of 10, 25, or 50 mg of acitretin reported a mean reduction in PASI of 61%, 79%, and 86%, respectively, in the three treatment groups as compared to 30% in the placebo group. [5, 7] An 8-week trial by Gollnick et al. in 175 patients administering acitretin at 10, 25, and 50 mg daily produced a PASI 50 in 50%, 40%, and 54% of the patients, respectively. [5, 11] A multicenter Nordic trial on a median dose of acitretin 40 mg per day showed 52% achieving PASI 75 and 85% achieving PASI 50 after 12 weeks [5, 12] A study by Gupta et al. on low-dose acitretin on 24 patients, treated with acitretin 10 or 25 mg per day, did not lead to any improvement in skin lesions, whereas daily doses of 50 and 75 mg resulted in an improvement of at least 75% in 25% of the patients with psoriasis. [13] In our study PASI 50 was achieved in most patients by the end of the 2 nd week and PASI 75 by the end of the 3 rd week. This effect could be due to higher dose which was given in the first 2 weeks. Early improvement has been reported in patients with pustular psoriasis, where acitretin induces a rapid clinical response (clearance of lesions in 10 days) in up to 84% of the patients. Acitretin induced five-fold reduction in pustules after 4 weeks in patients with palmoplantar pustulosis. [14] Diabetes mellitus, obesity, and increased alcohol intake increase the risk for hepatotoxicity and chances of developing hypertriglyceridemia. Frequent monitoring of biochemical parameters during therapy is mandated for such patients. [15] Changes in lipid levels are dose related. Studies have shown an increase in triglycerides and cholesterol in 66% and 33% of patients, respectively, and a decrease in high-density lipoprotein in up to 40% of the patients. [13, 15] In our study the maximum increase was noted in the 1 st and 2 nd week when patients were on 50 mg of acitretin, which steadily decreased with decreasing dosage. Similar findings were noted in a study by Pearce et al. [16] Dogra et al. noticed an increase in serum cholesterol and triglyceride levels above the upper limit of normal in 7 (11%) and 12 (20%) patients, respectively. [1] Though an increase in triglycerides, cholesterol and LDL was noted above the normal limits in many patients in our study [ Figures 2 and 5 ], more than half returned to normal limits or near baseline levels with the reduction in dosage [ Figure 3 ]. These patients were advised on low fat diet and lipid lowering agents in case of persistent elevated levels.
Use of acitretin may cause transitory elevations in serum liver enzymes and rarely idiosyncratic hepatotoxic reaction. [13] Changes in hepatic parameters were not significant, though the patients receiving 50 mg acitretin demonstrated higher mean increases in both SGOT and SGPT than when the dose was reduced to 25 mg. Severe psoriasis with involvement of more than 10% of BSA and hyperlipidemia are independent risk factors for moderate to advanced chronic kidney disease. The mechanisms mediating renal injury in psoriasis remain unclear, however, there are data that oxidative stress and insulin resistance may mediate the lipid-induced renal damage. [17, 18] Though significant variation in blood urea was noted. It could be attributed to the physiological variations of biochemical parameters in psoriasis.
The common cutaneous side-effects include cheilitis, dry mouth, pruritus, alopecia, xerosis, peeling of skin, rash, and paronychia, which are dose related with a higher incidence at doses of 50-75 mg daily. [1, 5, 15] In our study, side-effects were seen in only 11% of the patients, which is probably due to faster tapering of the drug after 2 weeks.
The difference in the duration of response between various psoriasis therapies is not well established because the definitions of relapse used in various clinical studies differ. Sudden interruption of acitretin therapy is not known to produce a rebound. [4, 8] In a double-blind study comparing acitretin with etretinate, patients were followed for 6 months after a 12-week treatment course. At the end of the 6-month follow-up period, 59% of acitretin and 53% of etretinate-treated patients did not relapse. [11] The course of treatment lasted only for 4 weeks without long-term follow-up including long-term effect, relapse, and side effects. Subsequent clinical studies are needed for long-term follow-up.
Conclusion
Despite the above mentioned drawbacks, the overall data from this study suggested that an initiation of high-dose acitretin (50 mg) treatment strategy in stable psoriasis or in exacerbation (with >10% BSA) produced quick desirable results, which could be later maintained with low dose (25 mg) without much cutaneous adverse effects while maintaining the biochemical changes, majorly within the normal range. This approach may be an advantage in settings such as arresting sudden flare in psoriasis or sequential therapy. This can boost patients' confidence, thereby increasing compliance when it is given for longer duration of time.
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